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METHOD FOR MAKING A DECORATIVE
PANEL FOR USE IN SCREEN DOORS,
WINDOWS, AND SIMILAR STRUCTURES

This application is an Divisional of U.S. patent applica-
tion 08/410.972, filed Mar. 27, 1995 now abandoned.

BACKGROUND OF THE INVENTION

This invention relates to decorative. air permeable, visu-
ally transparent panels for use in screen doors and the like
and to a method of manufacture thereof.

Screen doors and the like, e.g., window screens, are
widely used in residential and commercial buildings for
providing a visually transparent opening and allowing air
fiow therethrough while preventing insect entry. Such screen
doors typically include a substantially rigid frame defining
an open area and a panel of flexible substantially open mesh
material stretched across that arca. The mesh material is
typically formed of orthogonal fibers, e.g.. aluminum or
fiber glass, which are spaced substantially uniformly in both
directions to define a matrix of rectangular openings. For
example, a mesh material widely used in screen doors
employs fibers having a diameter of 0.011 inches with 18
vertical (WOOF) and 16 horizontal (WARP) fibers per inch.
These parameters define a substantially open mesh (i.e.,
more than 50% open) thus affording good visual access and
air permeability. The resulting mesh openings, €.8., approxi-
mately 0.05 inch square, are sufficiently small to define an
effective boundary against most flying insects.

Prior art attempts to apply decorative patterns to mesh
material have included painting a pattern on the surface of
the mesh material fibers. Such a procedure does not produce
an aesthetically pleasing result. Another attempt (e.g., U.S.
Pat. No. 314.483) involves fully covering the mesh material
with a solid film and then applying the decorative pattern to
the film. This approach would not be useful in connection
with screen doors which necessitate that the mesh material
be air permeable and visually transparent.

SUMMARY OF THE INVENTION

The present invention is directed to a panel suitable for
use in a screen door comprised of an air permeable, visuaily
transparent. substantially open mesh material bearing a
decorative pattern affixed thereto.

In a preferred embodiment, the panel 1s comprised of
flexible mesh material formed of intersecting fibers dimen-
sioned and spaced to define a matrix of mesh openings,
which openings comprise at least 50% of the material area.
A substantially planar layer of plastic material, defining a
decorative pattern, is affixed to the mesh material with the
plastic material at least partially surrounding portions of
multiple ones of the fibers. The plastic material is preferably
solid and thus non-permeable to air but the decorative
pattern typically occupies only a small percentage of the
panel thus retaining the panel’s essential characteristics of
air permeability and visual transparency.

More particularly, the invention is directed to a screen
door having a substantially rigid frame defining an open area
bridged by a panel of substantially open mesh material
bearing a layer of plastic material thereon forming a deco-
rative pattern.

In accordance with a preferred method of manufacture,
successive panels of mesh material (which can be in con-
tinuous web form) are moved through a print station
between a print head and platen. A layer of release material,
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e.g., a treated smooth surface paper. is placed between the
mesh material and the platen. The print head i1s preferably
capable of dispensing a thermal setting plastic ink through a
fine printing screen and stencil system onto the open mesh
material. After the plastic ink is deposited onto the mesh
material against the release material. it is thermally cured in
place. This leaves a set layer of plastic material secured to
the mesh material. After peeling away the release material,
the mesh material is mounted in a screen door frame in a
conventional manner.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a front plant view of a screen door in accordance
with the present invention incorporating a decorative panel
of large mesh material;

FIG. 2 is an enlarged view showing a typical portion 2—2
of the decorative panel of FIG. 1;

FIG. 3 is a sectional view taken substantially along the
plane 3—3 of FIG. 2;

FIGS. 4A and 4B are respectively top plan and side
section views schematically representing an apparatus for
producing decorative panels in accordance with the inven-
tion;

FIGS. SA., 5B, 5C respectively schematically depict steps
employed to manufacture panels in accordance with a pre-
ferred embodiment of the invention.

DETAILED DESCRIPTION

Attention is now directed to FIG. 1 which illustrates a
screen door 10 comprised of a substantially rigid frame 12.
As depicted. the frame 12 is comprised of vertical stiles 14,
16 bridged by upper and lower horizontal cross members 18,
20. As depicted, the door 10 also includes one or more
intermediate cross members 22 connecting the stiles 14, 20.
Also depicted is a kick plate 24 which is mounted imme-
diately above the lower horizontal cross member 20.

The frame members define one or more open areas, €.g.,
26 which normally accommodates a panel of substantially
open (i.c., more than 50% open) mesh material 28 which is
characterized by being air permeable and essentially visually
transparent. A mesh material typically used for screen door
applications is formed of orthogonal fibers, e.g.. aluminum
or fiber glass. which are spaced substantially uniformly in
vertical and horizontal directions to define a maftrix of
rectangular mesh openings. For example, a mesh material
widely used in screen doors employs fibers having a diam-
eter of 0.011 inches with 18 vertical and 16 horizontal fibers
per inch. The resulting mesh openings. €.g., approximately
0.05 inch square, are sufficiently small to constitute an
effective boundary against flying insects.

The present invention is concerned with forming a deco-
rative pattern 30 on the mesh material 28 to enhance the
door’s aesthetic appearance and yet not diminish its func-

tionality. In accordance with a preferred embodiment of the
invention, the decorative pattern 30 is formed by depositing
an esscntially planar layer of plastic material on the mesh
material 28.

More particularly, with reference to FIG. 2, the mesh
material 28 is formed by a plurality of vertical fibers 40
which intersect or cross over horizontal fibers 42. So
oriented, the fibers 40, 42 form a matrix of rectangular
openings 44. The present invention is concerned with mesh
material 28 in which the openings 44 constitute greater than
50% of the area of the material thus providing sufficient air
permeability and visual transparency to satisfactorily func-
tion in a screen door application.
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In accordance with the preferred embodiment, an essen-
tially planar layer of plastic material 50 is deposited on the
mesh material 28 embedding, at least partially, portions of
the fibers 40. 42. The plastic material 50 so deposited forms
the decorative pattern 30 depicted in FIG. 1. FIG. 3 is a
cross-section taken substantially along the plane 3—3 of
FIG. 2 showing the plastic material 50 deposited on the
fibers 40. Although the plastic material 50 is opaque and not
air permeable, it occupies only a relatively small portion of
the mesh material area and thus does not measurably dimin-
ish its air permeable and visually transparent characteristics.

FIGS. 4A and 4B illustrate a preferred apparatus for
depositing the plastic material 50 on the mesh material 28.
More particularly, FIGS. 4A and 4B depict a supply roll 60
of mesh material 28 positioned to be pulled through a print
station 62 by a driven take up roll 64. The print station 62
is essentially comprised of a stationary platen 66. a movable

print head 68. and a movable thermal curing head 70. As will
be discussed hereinafter, the print head 68 and thermal

curing head 70 are sequentially moved into position adjacent
the mesh material 28 above the platen 66. FIGS. 4A and 4B
also depict a supply roll 74 of a treated smooth surface
release material e.g.. paper. Note that supply rolls 60 and 74
are mounted proximate to the entrance 78 of print station 62.
whereas take up roll 64 is mounted adjacent the exit 80. The
release material 82 supplied from roll 74 extends between
the mesh material 28 and the platen 66.

FIG. SA schematically depicts the print head 68 and
thermal cure head 70 in a rest or start position relative to the
platen 66. The print head 68 is mounted for movement
represented by arrows 90, toward and away from platen 66.
Cure head 70 is also mounted for movement, represented by

arrows 92 into position adjacent platen 66.

FIG. 5B depicts the print step in which the print head 68
moves close to the platen 66 sandwiching the mesh material
28 and release material 82 therebetween. The print head 68
is substantially conventional and is comprised of a fine
printing screen and an opaque stencil. When in the print step
depicted in FIG. 5B, a thermal setting plastic ink is dis-
pensed from the print head 68 flooding onto the mesh
material 28 and therethrough against the release material 82.
Suitable thermal setting plastic inks are readily commer-
cially available as are printing systems for controllably
dispensing the plastic ink through the print head 68.

After the plastic ink is deposited on to the mesh material
28 and against the release material 82, as represented in FIG.
SB. the print head is moved away from platen 66 and the
thermal cure head 70 moves into position above the platen
66. The thermal cure head then applies sufficient heat to set
the deposited plastic material S0. Thereafter, the apparatus is
returned to its rest or start position depicted in FIG. SA.

As shown in FIG. 4B, the mesh material 28 and release
material 82 are preferably taken up on the same roll 64,
although of course separate take-up rolls could be used. In
any event, the release material and mesh material are pref-
erably peeled apart prior to final assembly into a door 190.

In an exemplary preferred embodiment, the print area
defined by the print head 68 is approximately 3 feet wide and
7 feet long. The thermal cure head is preferably slightly
larger to assure sufficient heating for setting the plastic ink.
Different types of ink can be used, but a preferred form
comprises Willflex Gold TF #85570 and White 1C714
HPLF. a plastic screen printing ink marketed by Flexible
Products Company of Marietta Ga. The plastic material
formed on the mesh material 28 typically has a thickness on
the order of Y16 inch.
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Although only a single print station has been shown in
FIGS. 4 and §, it is pointed out that multiple print stations
could be provided to simultaneously print along multiple
regions of the mesh material web. Alternatively, the muitiple
print stations can be used to respectively apply different
colors of plastic ink to produce multiple color decorative
patterns.

From the foregoing, it should be appreciated that appli-
cants have disclosed herein a decorative panel suitable for

use in a screen door and the like which aesthetically
enhances the end product without measurably diminishing
its air permeable and visually transparent characteristics. It
is recognized that various modifications to the disclosed
apparatus and method will occur to those skilled in the art
and it is intended that any such modifications. variations,
and equivalents be encompassed by the scope of the
appended claims.

We claim:

1. Amethod of manufacturing a decorative, air permeable,
visually transparent panel suitable for use in screen doors,
windows, and similar structures comprising the steps of:

positioning a sheet of intersecting fibers defining at least
a 50% open mesh between a print head and a platen;

positioning a smooth surface release sheet between said
mesh sheet and said platen;
operating said print head to deposit a plastic layer on said
mesh sheet, and therethrough to said release sheet, to
form a decorative pattern; and
peeling said release sheet away from said mesh sheet.
2. The method of claim 1 wherein said print head is
operated to flow thermal setting plastic ink onto said mesh
sheet and therethrough to said release sheet; and

applying heat to said plastic ink to form a planar layer of
plastic material at least partially surrounding portions
of multiple ones of said fibers.
3. The method of claim 1 further including the step of
mounting said sheet in an open area of a screen door frame.
4. A method of manufacturing a screen door having a
decorative, air permeable, visually transparent panel com-
prising the steps of:
feeding a web of mesh material of intersecting fibers
defining at least a 50% open mesh along a path between
a print head and a platen;

feeding a web of release material having a smooth surface
along a path between said mesh material web and said
platen;

periodically stopping movement of said mesh material

web and release material web;

operating said print head while said movement is stopped

to deposit a plastic layer on said mesh material web,
and therethrough to said release material web, to form
a decorative pattern;

mounting a portion of said mesh material web in an open

area of a screen door frame; and

peeling release material from said portion of mesh mate-

rial.

5. The method of claim 1 wherein said print head is
operated to flow thermal setting plastic ink onto said mesh
sheet and therethrough to said release sheet; and

applying heat to said plastic ink to form a planar layer of

plastic material at least partially surrounding portions
of multiple ones of said fibers.

6. The method of claim 4 including the further step of
winding said web of mesh material onto a take-up roll.
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